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A radietien weveluation was performed on LM139 (Ouad Voltage Comparater) to determine the totel dose
tolerance of these parts. A brief aummary of the test results is provided below. For detolled infornstion,
refar to Teblee 1 through 1V and Figure 1,

The total doss testing was performed using a cobalt-50 gamma ruy source. During the rediation testing, four
parts were irradiated under biaz (see Figure 1 for bies configuration), and one part wea used as a control
sample. The total dose radiatien levels were 10, 20, 30, 50, 75 and 100 krads*. The dose rats was betWeen
0.57 end 1.2% Kradashour, depending on the total dose lavel (see Tabls Il for radietion schedule), After
the 100 krad irradiation, the parts were anhealed for 168 hours at 25°C, after which the parts were annealed
for 168 hours ot 100°C. After each radistion exposure, paris were electrically teated mccording to the test
cerditfons and the specification Limits™ {isted in Table 111,

ALL parts passed initial electrieal measurements. ALl four frradiated parts passed all elegtrical
measUramehts up te end inciuding the 75 kred {evel. Ar the 100 krad irradiation level, section 3 of all
four parts failed to meet the minimum specification level of 50 v/mv for A OL, wWith resdings ranging from
23.45 to 25.90 V/m¥. All irradiated parte passed all other slectrical tests at the 100 krad level. Afrer
ahtsling for 168 hours &% 25°C, no eignificant changes were chserved in any parameter. After annealing for
168 hours at 100°C, neo rebound effects werc observed,

Table I¥ provides the mean and standard devimtion values for each paramater after different irrad{stion

exposures ane annealing steps. Mean and stardard deviation velues for all parameters except lec SV and

Tce 30V are given only for section 3 of the parts since this was the enly section in which sny failures were
- observed. Values for other seerions are svailable on request,

Any further detells abeur thia evalustion cam be obtaired upon request. If yeu have any questions, please
call me at (301} 731-8754.

*The tetm rads, ms used in this document, means rads(ailiconi. ALl radiation levels cited are cumulative.
**These are manufacturer’s non-irradiated data specification limits. N post-irrediation limits were
provided by the manufacturer at the time these tests were performed.
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ADVISORY ON THE USE OF TH1S DOCUMENT

The information contained in this document has been developed solely for the purpose of providing general
guidance to employees of the Goddard Space Flight Center (GSFC). This document may be digtributed outsice
GEFC ohly as a courtesy to gther sovermment agencies and contractors., Any distribution of this document, ar
applicstion or use of the information contained herein, is expressly conditional upon, and is subject to,
the following understardings and Limitations:

fa) The information was developed for general guidance only and is subject to change at any time;

{b) The irformation was developed urnder unigue GSFC Labaratary eonditions Which may differ eubstantially
from outside conditions;

(c} GSFC does not warrant the zccuracy of the informatisn when appiied or used under other than unfgue GSFC
lahoratory conditions;

¢d) The information ghould not be construcd ss a representation of product performance By efther GSFC or
the manufacturer;

(e} Nefther the United Stotes govermment ner amy person acting on behalf of the United Stares GovErnmert
assumes any liability resulting from the application or yse of the information,



TABLE I. Part Information

Geheric Part Number: LM139

GUES/SXI

P?rt Humber : M38510/112-01BCA*
GOES /5K

Control Wumber: 10702

Charge Humber: c42592
Manufacturer: PHI

Lot Date Code: CENR

Quantity Tested: 5

Serial Number of
Contral Sample: 61

Serial Humbers of

Ruadiation Semples: &2, 65, 64, &5

Part Function: Quad voltage Comparator
Part Technology: Eipolar

Packsge Style: 14-pin DIP

Test Equipment; AB4D

Test Enginesr: T. Mondy

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part,
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TABLE II.

EVENTS
1} INITIAL ELECTRICAL MEASUREMENTS

2) 10 KRAD [RRADIATION (0.50 KRADS/HOUR )
FOST-10 KRAD ELECTRICAL MEASURENENT

3) 20 KRAD [RRADIATION (C.50 KRADS/HOUR)
FOST-Z0 KRAD ELECTRICAL MEASUREMENT

&) 30 KRAD [RRADIATION (0.5D KRADS/HOUR )
POST-30 KRAD ELECTRICAL MEASLREMENT

5) 50 KRAD IRRADIATION (1.00 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

€} 75 KRAD IRRADIATION ([0.37 KRADS/KOUR)
POST-75 KRAD ELECTRICAL MEASUREMENT

7) 100 KRAD IRRADIATION (1.25 KRADS/HOUR)
POST-100 KRAD ELECTRICAL MEASUREMEMT

8) 16B-HO0UR ANNEALING @25°C
FOSY-168 HCUR AMMEAL ELECTRICAL MEASUREMENHTS

91 168 HOUR ANNEALING B100°C+
FOST-188 HOUR ANNEAL ELECTRICAL MEASUREMENTS

*High temperaturs annealing is performed to eccelerate long term time de

Radiation Schedule for LM13§

DATE
03/25794

03728794
03729754

03/29/94
03/30/94

03/30/94
03731794

03/31/94
04700 /94

04,701 /94
04,/04/94

04704794
04705794

04104794
Gis12/94

Q4712794
04719754

pendent effects (TDE), nomely, the

"rebound! effect, due te the growth of interface states after the radiatien exposure. For more {nfarmatisn
on the need ta perform this test, refer to KIL-STD-8830, Mathod 1019, Pere. 3.10,1.
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Unless Otherwise Specified: T =250C

Takle IIL.

Electrizal Characteristics of LM139

TEST NAME SYMBOL CONDITIONS LIMITS
MIN MAX
SUPPLY CURRENT .
S5V Iec +Vee™ SV, Voup=10Y 0.000mA 3.000mA.
K1Y Icc +Vee =30V, Vopr =0V 0.000mA 3.000mA
INPUT OFFSET TESTS
YOS_5Y Vip +Yee =5V, Vo =14V -5.00mV 3.00mV
VOS_30V Vio +Vee =30V, Voup = 15V (Note: 1) -5.00mV 3.00mV
PSRR PSRIY Voo = (5Y,30V), YouT = 1.8V 7048
P_IIB 5V +ITg +Veo =5V, Voo = 1.4Y (Note: 1) -100.00nA -L.000nA
N_IIB 5V B +Vec = 5V, Voup = L4V (Note: 1) -100.00n4 | -1,000nA
HOS_sv IIo +Vee =5V, Voyr = 1.4V (Note: I) -2500nA 25.00nA
P_IIB_30V +i1B +Vee =30V, Vopur = 15V (Note: 1) -100.00n A, -1.000nA
" N_IIB_30V T +Veo =30V, Vou = 15V (Note: 1) -100.00nA | -1000nA
T0S_ 30V Tio FVee = 30V, Voup = 15V (Neter 1) 35.000A | Z5.000A
AOL § *Vee=5Y, VouT = (11V, 1V) 50 V/mV
I_SINK +Vee =5V, Voup= 1.5V ([MNote: 2) 6.00mA
V_SAT +Vee =5V, IpyT = 4.0mA (Nate: 2) 400.0mV
I LEAK +Vee = 30V, Yoy =30V 0.500uA




TABLE I'V: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for M38510/112-01BCA (LM139) /1

Total Dose Exposure (krads) Annealing
spec. Initial 10 20 30 | so0 75 180 (168 hrz[168 hrs
Lim. /3 @25°C @100°C
Parameters /2 min max fmear sd sd mean sd lmean sd /mean sd [mean s¢é ‘mean sd |mean sd
Icc S5V wr | o | 3.0 PmEs] ol 01 [Hedd o1 p&reB] Lol Faihe B9 .01 [aAgY .01 i .01
Icc_30V mA | 0o [ 3.0 Eaiiy] ol .01 Egtemd ol EaC7E] (o1 [Eoam .01 .01 .01
VO5_5v m¥ |-5.0] 5.0 .08 ppigny | D .19 o] g0 L1585 HRE ' .30 3 .12
VCS_30V mv 1-5.0] 5.0 PGSy 32 BBogel .o1 heigEd .ce (9335 .08 .08 pEiga .37
|PSRR de | 70 A 3.C [FEeRE 0.7 [gnRl 10 Lasw| 10 12 [Rgsg wEE 62
P_IIB_5V na | -100)|-1.0 2851 2.3 B3R 2.3 Fak9] 2.4 gEiE 2.4 AEE 2.6
N_1IB_5V na |-100)-1.0f=280% 2.0 %] 2.0 B 1.0 SRETH 1.8 [eAGen] 1.0
IIDS_5V na | -25 | 25 E3igt] .os ﬁs%%{.as Higdd .37 et .64 fival (72
F_1IB 30V DA |-100)-1.0 E=3Eid) 2.5 hetbod] 2.5 Eadia 2.5 3 2.6 =RELY] 2 g
N -ITB 3iCV nA |-100|-1.0 [=3ias! 2.0 MEgd] 2.0 2% 1.0 1.8 B 1.1
IT05_30V na | -25 | 25 [Edied] 37 B .21 [ .36 .81 [REh] .oc
AQL v/mv | 50 " A 21 ppgel] 31 fg 41 27 pEeasl 1.1
I -SINK XA E.O AT .68 pIeiw] 65 LA .62 PR AR .48 .43 Tk
V -SAT TV 100 Fuzddd 9.3 FEuwd 0,1 Ea%gd 9.1 Fgas| 0.2 d¥i 9.2 bEgg 0.1 [9997 6.0 [ 250 5.0 [as] o.2
I _LEAK 1A Y .03 ﬁs .03 o ke .03 .03 0 EEsy] o imsel o3 [FERET 03 |

1/ The mean ang standard devliaticn values were calculated over the four parts irradiated in this

" . testing. The control sample remalned constant throughout the testing and is not included

~in this table.

2( Values for all parameters except Icc_5V and TIcc_30V are given only for secticn 3, which

- was the orly case in which failures occurred. values for ather sections are available or reguest.

Mean and standard deviatlon wvalues for VO0S and ITO0S are corputed from absclute values.

3/ These are manufacturers’ non-irradiated data sheet specification limits. No post-irradiaticn
limits were provided by the manufac-urer at the Lime the tests were perFformed.

Radiation-sensitive parameters were: A OL.



Figure . PRadistion Bias Circuit far LM13Y

Cenditions;
Yoo = 30,0v+0.5vbe
R = i5kOhms, 1724
Ta = 25°C



